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.

(Plates I & II; Text-figures 1 & 2).

Introduction.

Schlumberger & Lucke ( 1948 ) ,
in a review

of tumors in cold-blooded vertebrates, re-

ported that papillomas and epitheliomas have
been found in a variety of marine and fresh-
water fishes from different parts of the world.
The epitheliomas are of special interest since
they show various degrees of malignancy
and possess a pattern of growth and histolog-

ical structure somewhat similar to those
found in man (Ewing, 1949; Willis, 1948),
in other mammals (Feldman, 1932) and in

lower vertebrates.

The present paper is concerned with a
description of a single case of a spontaneous
epithelioma or epidermoid carcinoma in a
laboratory-reared platyfish, Xiphophorus
( Platypoecilus ) variatus. This is the first

such case to be reported in the Order Cyprino-
dontiformes, or killifishes. (The visceral

epithelioma described by Raabe, 1939, in

Mollienisia is not comparable to the tumor
in Xiphophorus)

.

Description.

The epithelioma developed on the dorso-
lateral surface of the head, immediately
above the operculum, in an adult female
specimen measuring 36.25 mm. in standard
length and 11.00 mm. in depth. (Text-figs.

1 & 2). The fish was obtained from a labora-

tory colony the original stock of which was
collected in a pool near El Nilo, San Luis
Potosi, Mexico, in 1940. Since 1940 hundreds
of members of this species, representing 10
generations, were reared, but only one speci-

men was found (in 1951) with a tumor of

this kind.

The tumor measured 5.25 mm. in length,

5.00 mm. in width and 5.25 mm. in height.

When first observed, the growth was quite

large, smooth, pinkish and sharply circum-
scribed. After several weeks it developed
into a highly vascular nodular structure
which hemorrhaged freely when the fish was
handled. When the fish became moribund, it

1 Supported by a grant from the National Cancer Insti-
tute, National Institutes of Health, Public Health Service.

2 From the Genetics Laboratory of the New York
Zoological Society at the American Museum of Natural
History, New York 24, N. Y.

was sacrificed. The parts associated with the
tumor were fixed in Bouin’s fluid and decalci-

fied in nitric acid and phloroglucin. Paraffin

sections were cut at 5 microns and stained
with Delafield’s hematoxylin-eosin or with
Masson’s trichrome stain.

Histologically, the main portion of the
tumor was subepidermal and in some regions
distinct from the surface epidermis (PI. I,

fig. 1). The epidermis was somewhat thick-

ened but otherwise normal. It contained
typical epithelial cells which were inter-

spersed with round and clavate mucus cells.

Micromelanophores were numerous at the
junction of the epidermis and the subepi-
dermal region. A few were seen scattered
in the body of the tumor.

The growth was composed primarily of

clusters of small epithelial cells supported
by a delicate connective tissue reticulum. No
mucus cells, characteristic of the surface
epidermis, were found in this region. Al-
though numerous capillaries were present
there was only a mild inflammatory reaction

as evidenced by the presence of a few macro-
phages and other leucocytes localized in cer-

tain peripheral areas of the growth. Cells

somewhat similar to those identified in nor-
mal tissues in other fish species by Duthie
(1939) and Catton (1951) as coarse granu-
locytes in the discharging state were seen
scattered in the connective tissue in regions
below the epidermis (PI. II, fig. 5). These
cells were oval or pear-shaped; the former
measured about 8X4 microns and contained
club-shaped inclusions which stained red
with Masson’s method. The function of these
cells, if they are the same as those described
by the above investigators, has not been
definitely established. Catton (1951) “pro-
posed that the ‘granules’ are in reality vesi-

cles with fluid contents, which are ultimately
discharged at epithelial surfaces.”

The epithelial elements of the tumor were
small cells of various shapes with scanty
cytoplasm and with nuclei that appeared nor-
mal. Mitotic stages were frequently encoun-
tered. Occasionally, concentric groups of

these cells were flattened by pressure which
apparently produced pearl-like structures
(PI. I, fig. 2). No cornification occurred,
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Text-fig. 1. Lateral view of the Xiphophorus ( Platypoe -

cilus) variatus female, showing the extent of the spon-
taneous epithelioma which developed above the operculum.
The surface of the tumor was nodular and vascular. 3X.

Text-fig. 2. Frontal view of
the Xiphophorus ( Platypoe

-

cilus) variatus female, show-
ing the spherical outline of
spontaneous epithelioma, 3X.

however, since the epithelium of the skin

of fishes does not form keratin. In some
areas a few large binucleate and multinu-
cleate cells with distinct pale-staining vesi-

cular nuclei containing one or more nucleoli

were present (PI. I, fig. 3). These might be
syncytial cells, which are sometimes seen in

certain tumor processes.

Someevidence of malignancy was found in

the tumor. The cells had completely replaced

the original corial tissue, and in the posterior

part of the growth they had penetrated the
limiting membranes and invaded the muscle
tissue near the operculum (PI. II, fig. 4) . The
muscle fibers in this region were disoriented

and hyalinized. No evidence of metastasis
was found. From this evidence, it seems
appropriate to classify this tumor as a malig-

nant non-metastatic epidermoid carcinoma.
In the course of the examination of the

other organs and tissues of the body, it was
found that, in addition to the epithelioma,

the fish had an enlarged thyroid which was
similar in histological structure to the thy-

roid tumors reported in a related species,

Xiphophorus montezumae, by Gorbman &
Gordon (1951). The presence of two distinct

types of tumors at the same time is excep-

tionally rare in fish and in other animals.

(Two kinds of pigment cell tumors were
described recently in a group of genetically

related fishes by Nigrelli, Jakowska & Gor-
don, 1951). In the present case there was
no apparent relationship between the thyroid
tumor and the epithelioma.

Discussion.

Schlumberger & Luck6 (1948) revealed
considerable confusion in published reports
concerning the differentiation of papillomas
and epitheliomas in fishes. In their review
on this subject they had placed certain tu-

mors which were described “as epitheliomas
under the heading of papilloma because of

their structure and absence of invasion.” It

should be indicated, however, that fish tu-

mors grow very slowly and it is not always

possible to differentiate these two types of

growths on the basis of invasiveness. In this

connection, Willis (1948) stated that in

humans, “Epidermoid carcinomas of the skin
differ widely in their invasiveness. Many of

them are of relatively low malignancy, grow-
ing and penetrating the underlying tissues

only slowly; and no sharp distinction be-

tween papillomas and these chronic carci-

nomas can be made.” This statement may
also apply to similar tumors in the skin of

fishes.

Summary.

A spontaneous, malignant, non-metastatic
epithelioma (epidermoid carcinoma) was
found in the head region of a laboratory-
bred female platyfish, Xiphophorus ( Platy -

poecilus ) variatus. The tumor was similar
in many respects to the skin epitheliomas of

mammals and other vertebrates. This is the
first case of such a tumor from a fish belong-
ing to the Order Cyprinodontiformes.
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EXPLANATIONOF THE PLATES.

Plate I.

Fig. 1. Cross-section of the Xiphophorus
( Platypoecilus ) variatus female at the

level of the gills. The extent of the
spontaneous epithelioma can be seen
to the left. At this level no invasion of
the underlying musculature can be
seen. Magnification approximately
18X.

Fig. 2. Section through the anterior portion
of the epithelioma. A metaphase plate
can be seen in the center of the field.

Magnification approximately 600X.

Fig. 3. Section through the center of the
epithelioma, showing a multinucleate
giant cell upper right, and an incipient
pearl formation lower right. Magnifi-
cation approximately 600 X.

Plate II.

Fig. 4. Posterior portion of the epithelioma.
The center of the field shows muscle
fibers surrounded and separated by in-

vading epithelioma cells. Magnifica-
tion approximately 280 X.

Fig. 5. Lateral portion of the epithelioma just
below the epidermal covering, showing
the cells described by Catton (1951) as
coarse granulocytes in a discharging
state. The cells can be recognized by
their club-shaped inclusions. The vesi-

cle usually seen at the blunter end of
the cell cannot be seen in these prepa-
rations. Magnification approximately
1050X.


